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Abstract  
Objectives: The UK Clinical Aptitude Test (UKCAT) previously piloted an assessment of 
µonline confidence¶ZKHUHFandidates were asked to indicate how confident they were with 
their answers. This study examines the relationship between these ratings, the odds of 
receiving an offer to study medicine, and subsequent undergraduate academic performance. 
Design: National cohort study. 
Setting: UK undergraduate medical selection. 
Participants: 56,785 UKCAT candidates who sat the test between 2013 and 2016.  
Primary outcome measures: Two measures of µRQOLQHconfidence¶ were derived: the well-
HVWDEOLVKHGµconfidence bias¶, and; a novel µconfidence judgement¶ measure, developed 
using Item Response Theory in order to derive a more sophisticated metric of the ability to 
HYDOXDWHRQH¶VRZQSHUIRUPDQFHRQDWDVN. Regression models investigated the 
relationships between these confidence measures, application success and academic 
performance.  
Results: Online confidence was inversely related to cognitive performance. Relative 
underconfidence was associated with increased odds of receiving an offer to study medicine. 
)RUµconfidence bias¶ this effect was independent of potential confounders (OR 1.42, 1.09 to 
1.86, p=0.01). Whilst µFonfidence judgement¶ was also a univariable predictor of application 
success (OR 1.22, 1.01 to 1.47, p=0.04), it was not an independent predictor. µConfidence 
bias¶EXWQRWµFRQILGHQFHMXGJPHQW¶SUHGLFWHGWKHRGGVRISDVVLQJWKHILUVW\HDURIXQLYHUVLW\
at the first attempt, independently of cognitive performance, with relative underconfidence 
positively related to academic success (OR 3.24, 1.08 to 9.72, p=0.04). No non-linear effects 
ZHUHREVHUYHGVXJJHVWLQJQRµVZHHWVSRW¶H[LVWVLQUHODWLRQWRRQOLQHFRQILGHQFHDQGWKH
outcomes studied. 
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Conclusions: Applicants who either appear underconfident, or are better at judging their 
own performance on a task, are more likely to receive an offer to study medicine. However, 
online confidence estimates had limited ability to predict subsequent academic achievement. 
Moreover, there are practical challenges to evaluating online confidence in high stakes 
selection. 
Strengths and limitations of this study 
x This study used a large, national dataset. 
x 7KLVLVWRRXUNQRZOHGJHWKHILUVWVWXG\WROLQNµRQOLQHFRQILGHQFH¶RIPHGLFDO
school applicants to subsequent outcomes at medical school. 
x 7KLVVWXG\LQWURGXFHVDQRYHODOWHUQDWLYHDSSURDFKWRPHDVXULQJµRQOLQH
FRQILGHQFH¶XVLQJ,WHP5HVSRQVH7KHRU\,57 
x 7KHµRQOLQHFRQILGHQFH¶WHVWVZHUHSLORWHGLQORZ-stakes conditions, and 
therefore it is unclear whether our results would generalise to high-stakes 
settings.  
x ,WZDVQRWSRVVLEOHWROLQNµRQOLQHFRQILGHQFH¶ZLWKSUHYLRXVO\SLORWHGµVHOI-
UHSRUW¶FRQILGHQFHPHDVXUHVDQGWKXVZHFRXOGQRWFRPSDUHFRQILGHQFHDVD
trait and as a meta-cognitive ability.  
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Introduction 
The safe and effective practice of medicine can be assumed to require an accurate appraisal 
RIRQH¶VRZQDELOLWLHV,QGHHGRYHUFRQILGHQce can lead to diagnostic errors (1). Thus, the 
prospect of being able to accurately estimate ability is attractive to medical selectors. 
Competition to study medicine is high; in the UK there are around 11 applications for every 
available place (2). As such, aptitude tests are commonly used as part of the selection 
procedure, partly in an attempt to effectively discriminate between large numbers of similarly 
high-performing candidates. Such cognitive tests scores are also intended to predict future 
academic achievement in medical education, and there is accumulating evidence that they 
do this to some extent (3-5).  
There is an increased recognitLRQRIWKHHVVHQWLDOUROHWKDWµQRQ-DFDGHPLF¶DWWULEXWHVSOD\LQ
a successful medical career. Indeed, most issues associated to professional malpractice are 
related to the personality and interpersonal functioning of the doctor involved, rather than a 
lack of clinical knowledge of skills (6). Consequently there has been a growing drive to 
HYDOXDWHµSHUVRQDOTXDOLWLHV¶DVLGHIURPLQWHOOHFWXDODELOLW\DQGDFDGHPLFDFKLHYHPHQWDV
part of medical selection at different career stages (7-9). However, measuring such traits in a 
high-stakes selection situation poses a number of practical challenges (10). 
,QDZLGHUHGXFDWLRQDOFRQWH[WWKHUHODWLRQVKLSEHWZHHQµVHOI-EHOLHIV¶DQGDFDGHPLF
performance have been well researched, from the late 1970s (11, 12)7KHVHµVelf-EHOLHIV¶
SUHGLFWDFDGHPLFDFKLHYHPHQWWRYDU\LQJGHJUHHV$OLWHUDWXUHUHYLHZUHSRUWHGWKDWµVHOI -
FRQFHSW¶KDGWKHORZHVWFRUUHODWLRQIROORZHGE\µDFDGHPLFDQ[LHW\¶DQGWKHQµVHOI-HIILFDF\¶
(13). A fourth self-belief,  self-confidence, is reported to be the EHVWµQRQ-FRJQLWLYH¶SUHGLFWRU
of future academic performance (13, 14).  
7KHPHDVXUHPHQWRIµFRQILGHQFH¶FDQEHVHSDUDWHGLQWRWZRFRQFHSWXDOO\GLVWLQFW
DSSURDFKHV)LUVWO\µVHOI-FRQILGHQFH¶DVDWUDLWis usually captured via responses to self-
report questionnaires. Such self-UHSRUWHGµFRQILGHQFH¶PD\EHFRQVLGHUHGDUHODWLYHO\VWDEOH
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personality trait (15). Interestingly, higher scores on a questionnaire-based measure of self-
confidence amongst medical school applicants have been shown to be associated with the 
reduced risk of an individual subsequently reporting experiencing health-related issues at 
medical school (16)6HFRQGO\µVHOI-FRQILGHQFH¶FDQEHFRQFHSWXDOLVHGDVDQDELOLW\WR
DFFXUDWHO\RURWKHUZLVHDSSUDLVHRQH¶VRZQDELOLW\DWDFHUWain task (17). This is also often 
UHIHUUHGWRLQWKHOLWHUDWXUHDVµRQOLQHFRQILGHQFH¶IUHTXHQWO\FKDUDFWHULVHGE\KRZZHOOD
test-taker is able to judge their own abilities on a written assessment. In this respect, online 
confidence could be conceptualisHGDVDµPHWD-FRJQLWLYH¶DWWULEXWHWKDWLVWKHDELOLW\WRµWKLQN
DERXWWKLQNLQJ¶7KDWLVRQHZKLFKUHTXLUHVDFRJQLWLYHMXGJPHQWDERXWRQH¶VRZQFRJQLWLYH
performance (18),QWKLVVHQVHWKHWHUPµQRQ-FRJQLWLYH¶ZKHQXVHGLQFRQMXQFWLRQZLWKWKLV
trait, must be used cautiously, as there are suggestions that such self-appraisal has a 
cognitive component (14).   
The UK Clinical Aptitude Test (UKCAT) (19), subsequently renamed the University Clinical 
Aptitude Test (UCAT), introduced in 2006, is currently used as a component of selection by 
the PDMRULW\RI8.PHGLFDOVFKRROV,WSUHVHQWO\FRQVLVWVRIIRXUFRJQLWLYHVFDOHVµDEVWUDFW
UHDVRQLQJ¶µGHFLVLRQPDNLQJ¶µTXDQWLWDWLYHUHDVRQLQJ¶DQGµYHUEDOUHDVRQLQJ¶DQGD
situational judgment test (SJT). 7KH8.&$7&RQVRUWLXPUHSODFHGWKHµGHFLVLRQDQDO\VLV¶
VXEWHVWZLWKWKHµGHFLVLRQPDNLQJVXEWHVW¶LQKDYLQJSLORWHGLWHPVIURPWKHODWWHULQ
2016. This change was made for several reasons. Given the overall ability level of the 
candidates it was desirable to have a subtest that discriminated more precisely at the upper 
end of performance (i.e. a test that was experienced as fairly challenging). Moreover, the 
design of the decision analysis subtest constrained trialling of new items. This led UKCAT 
(now UCAT) to have had concerns regarding overexposure of test content to potential 
candidates. It was also hoped that the decision making subtest would assess a relatively 
broader range of traits relating to decision making, as defined in the Selecting for Excellence 
Report (20).  
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The µGHFLVLRQDQDO\VLV¶FRPSRQHQWRIWKH8.&$7was based on a decoding task. That is, 
candidates ZHUHSUHVHQWHGZLWKDVFHQDULRDQGDVHWRIFRGHVHJ$(? (?µ1HYHU¶%(? (?µ%DG¶
&(? (?µ/DZ\HU¶' µ)DLWKIXO¶( µ(PSOR\HU¶) µ*RRG¶* µ)ULHQGV¶and so on). The test items 
consisted of a series of VWDWHPHQWVHJµ%DGODZ\HUVDUHQHYHUOR\DOWRWKHLUILUP¶. The test 
WDNHUZDVWKHQSUHVHQWHGZLWKDPXOWLSOHFKRLFHRIFRGHVHJµ$%&'E¶µA%'()¶
µ$C'()¶µA%&(*¶7KHcode that best reflected the meaning of the statement had to be 
selected from this list by the test takers LQWKLVH[DPSOHµ$%&'(¶. For other items the 
decoding task was reversed and candidates had to select the most appropriate  statement 
from a presented selection, having been given the code. Previous independent analysis 
GHPRQVWUDWHGWKDWWKHGHFLVLRQDQDO\VLVKDGDQDFFHSWDEOHOHYHORIUHOLDELOLW\ZLWK&URQEDFK¶V
DOSKDELQDU\YHUVLRQDQG0F'RQDOG¶VRPHJDYDOXHVRI(21). 
Between DQGWKH8.&$7ZDVXVHGWRSLORWDQRQOLQHµFRQILGHQFHUDWLQJ¶ZLWKLQ
WKHµGHFLVLRQDQDO\VLV¶VHFWLRQRIWKHWHVW$IWHUHDFKRIWKHLWHPVSUHVHQWHGLQWK is section, 
candidates had to indicate their confidence that the answer they had provided was correct, 
using a scale from one to five. It was made clear to the candidates at the time that their 
responses were not going to be used in the selection process. An example item and 
corresponding confidence rating is shown in Figure 1. As can be seen, no guide or anchor 
points were provided to the candidates for the confidence rating.  
 
[INSERT FIGURE 1 ABOUT HERE] 
 
Previous work focussed on measuring online confidence has tended to take a relatively 
simplistic approach to calculating an estimate of this ability. This usually involves creating a 
µFRQILGHQFHELDV¶VFRUHZKLFKLVGHILQHGDVWKHDYHUDJHGLIIHUHQFHEHWZHHQWKHFRQILGHQFH
self-ratings and the performance on the items (22). For example, on a five point confidence 
rating scale a test taker may cKRRVHWKHIRXUWKSRLQWHJµIDLUO\FRQILGHQW,JRWWKHTXHVWLRQ
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ULJKW¶ZKLFKHTXDWHVWRDVFRUHRIRQDVFDOHRIWRHJµQRWDWDOOFRQILGHQW¶WR
µDOPRVWVXUH¶&DQGLGDWHVDVLVXVXDOZRXOGVFRUHSRLQWIRUDFRUUHFWDQVZHUDQGIRUDQ
incorrect response. In order to calculate confidence bias the confidence self-rating would be 
subtracted from this score. Thus, in this example a candidate would be allocated a score of 
0.25: that is a score of 1 for a correct answer, minus a rating of 0.75 for a self-rating of 4/5 
on the five point confidence scale. Had the candidate actually answered the item incorrectly 
the score would have been -0.75 (i.e. 0 for a wrong answer minus 0.75 for the confidence 
rating). The overall µconfidence bias¶ for each candidate is then calculated as the mean 
confidence bias score for all the items the test-taker responded to. This means that the 
theoretical range of confidence bias scores is from -1 to 1, where negative values suggest a 
tendency for over-confidence and positive values suggest under-FRQILGHQFHLQRQH¶VRZQ
performance on the test.  
µConfidence bias¶ calculated in this manner has previously been reported to be correlated 
with cognitive ability. Specifically, individuals who tend to report higher levels of confidence 
on a task have, on average, poorer performance (22). However, such an association may be 
vulnerable to potential confounding, given how this metric is derived. That is, an inverse 
UHODWLRQVKLSEHWZHHQµFRQILGHQFHELDV¶DQGFRJQLWLYHSHUIRUPDQFHscores could, at least 
partly, be an artefact of the score achieved in the latter. That is, the confidence bias scores 
will be heavily dependent on performance on the cognitive task itself. Specifically, in this 
case, high bias scores are much more likely to be observed in those with relatively poor 
performance on the decision analysis subtest; thus, a higher frequency of incorrect 
UHVSRQVHVZLOODOPRVWLQHYLWDEO\OHDGWRPRUHRSSRUWXQLWLHVIRUµRYHUFRQILGHQFH¶WREH
observed. Secondly, it is well recognised that individuals vary in their underlying tendency to 
respond to questionnaires by choosing central or extreme points on such scales. This is 
UHIHUUHGWRDVµUHVSRQVHVW\OH¶DQGFDQEHFUXGHO\FDWHJRULVHGLQWRDµFHQWUDOWHQGHQF\¶RU
µH[WUHPHUHVSRQVHVW\OH¶GHSHQGLQJRQWKHSUHIHUHQFHIRUPLG-points or outer regions of 
scales respectively. A number of approaches have been suggested to adjust for response 
8 
 
style (23). Thirdly, online confidence, as an ability, could be confounded with the self-
confidence as a trait if the mean (baseline) levels of confidence are not taken into account. 
That is, confidence, in this context could be considered an aspect of meta-cognition, 
VSHFLILFDOO\DQDELOLW\WRHYDOXDWHDQGUHIOHFWRQRQH¶VSHUIRUPDQFHRQDWDVN7KLVFontrasts 
with a trait model of confidence, which would postulate that individuals have a generalised 
and consistent tendency to take either a positive or negative view of their own abilities. Thus 
any method to evaluate online confidence must attempt to diIIHUHQWLDWHEHWZHHQWKHµWUDLW¶
DQGµDELOLW\¶DVSHFWVRIWKHFRQVWUXFW 
Classical test theory relies on the raw summed scores to estimate the ability of a test-taker 
on an assessment measuring that trait, i.e. the sum of correct responses is assumed to be a 
µVXIILFLHQWVWDWLVWLF¶E\ZKLFKWRGLIIHUHQWLDWHLQGLYLGXDOVLQWKDWUHVSHFW7KLVDVVXPHVWKDWDOO
the test items are equally good at discriminating between candidates of differing abilities. In 
contrast, Item Response Theory (IRT) provides a more sophisticated approach to modelling 
the ability of a test-taker on an assessment and is able to accommodate items of differing 
discrimination (24). This permits a more nuanced metric of online confidence to be derived 
by evaluating the correlation between the prediction, derived from an IRT model, that a 
candidate would answer a particular item correctly, and their own judgment regarding 
whether they felt they had answered the question correctly. Thus, it would be anticipated that 
candidates with a well-developed ability to appraise their own test performance would have 
relatively high, positive, correlations between these two values. Conversely individuals with 
only a limited ability to judge their own ability would show little or no correlation. At extremes, 
theoretically, very overconfident candidates may show negative correlations between these 
two elements. We refer to this novel approach of measuring online confidence as estimating 
µFRQILGHQFHMXGJPHQW¶LQRUGHUWRGLIIHUHQWLDWHLWIURPWKHFRQYHQWLRQDOPHDsure of 
µFRQILGHQFHELDV¶7KXVZHGHILQHFRQILGHQFHMXGJPHQWDVWKHDFFXUDF\RIRQH¶VRZQ
MXGJHPHQWLQUHODWLRQWRRQH¶VDELOLW\DWDQRQOLQHRUZULWWHQWHVW,WFDQWKXVEH
conceptualised as an aspect of meta-cognition.  
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The presence of the UKCAT data relating to online confidence allowed us to conduct a study 
with the primary aim of evaluating the potential for the measurement of this construct to 
enhance medical selection. This included appraising the potential impact on the 
demographics of the UK medical student population if implemented. A secondary aim was to 
compare the properties of our novel metric of online confidence compared to the 
conventional approach. The study objectives were thus:    
1. To evaluate the relationship between two measures of online confidence and the 
sociodemographic and educational characteristics of medical school applicants. 
2. To model the relationship between online confidence and the likelihood of success at 
medical school application. 
3. To model the relationship between online confidence and, for those successful 
applicants entering UKCAT consortium medical schools, academic performance in 
the first two years of undergraduate study. 
 
The exploration of these data also allowed us to consider the practicalities of implementing 
such a testing approach to medical selection.  
 
Methods 
Data availability and preparation  
Applicants to UKCAT consortium medical schools must sit the UKCAT test during the 
calendar year of their application. The test may only be taken once per application cycle. 
Data were provided by UKCAT for 65,691 candidates who sat the test from 2013 to 2016. 
Raw data were placed by UKCAT in the Health Informatics Centre- Dµ6DIH+DYHQ¶KRVWHGE\
the University of Dundee (25). The Safe Haven is a set of secure servers that allows 
management and analysis but where, for security, no individual data may be extracted, but 
only reports on aggregated data or the results of analyses may be outputted. Thus the data 
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were subsequently cleaned, managed, linked and analysed by the research team inside the 
Safe Haven. Table 1 and Figure 2 show the data that were available for this study.  
[INSERT FIGURE 2 ABOUT HERE] 
Predictor variables 
Approximately 10% of the candidates who completed the confidence ratings did not show 
any variation in their responses (i.e. they responded by choosing all ones, or all threes, and 
VRRQ7KHVHUHVSRQVHVZHUHGHHPHGµLQYDOLG¶UHVSRQVHVDQGZHUHQRWIXUWKHUDQDO\VHG
7KLVOHIWFDQGLGDWHVZLWKµYDOLG¶FRQILGHQFHUDWLQJV 
µConfidence bias¶ for each candidate was calculated as follows. For each item, the 
confidence rating (on a one to five scale) was converted to a confidence score on the unit 
scale (i.e. zero to one). This confidence score was then subtracted from the item score (zero 
for an incorrect answer, one for a correct answer). The results were then averaged within 
candidate to produce the µconfidence bias¶ score for each applicant, with higher scores 
representing relative underconfidence.  
The novel µconfidence judgment¶ estimate for each candidate was calculated as follows. For 
HDFKFDQGLGDWHDµWZRSDUDPHWHUORJLVWLFUHJUHVVLRQ,57¶3/-IRT) model was used to 
predict the probability (or to be precise, the log of the odds- µORJRGGV¶of the candidate 
getting each item correct (24). This probability is determined by three factors. Firstly, the 
FDQGLGDWH¶VDELOLW\ZKLFKLVHVWLPDWHGXVLQJWKHLUSHUIRUPDQFHDFURVVDOOLWHPVRIWKHWHVW
compared to the other individuals in the sample. SecondO\WKHLWHP¶VUHODWLYHGLIILFXOW\DV
estimated using the performance of all candidates on that specific item. Finally that particular 
TXHVWLRQ¶VµGLVFULPLQDWLRQ¶LHSUHFLVLRQLQGLIIHUHQWLDWLQJEHWZHHQFDQGLGDWHVDWWKHDELOLW\
level suggested by the iWHP¶VGLIILFXOW\2QFHWKHSUREDELOLW\(i.e. log odds) of each candidate 
getting each item correct had been estimated, the µFRQILGHQFHMXGJPHQW¶ for each candidate 
ZDVFDOFXODWHGE\FRPSXWLQJWKHFRUUHODWLRQEHWZHHQWKDWFDQGLGDWH¶Vlog odds of getting 
each item correct and their own confidence rating. Note, in this context the use of the log 
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odds was preferable to the exponentiated odds ratio or probability, as the former behave in a 
more linear fashion than the latter two values. In order to differentiatHWKHµDELOLW\¶DVSHFWVRI
RQOLQHFRQILGHQFHIURPWKHµWUDLW¶HOHPHQWVHHHDUOLHUWhe confidence self-ratings for each 
item were first adjusted by rescaling them in terms of their mean values (µelevation¶) and 
variance (µVFDWWHU¶) for each individual. This method has been previously shown to be useful 
for such purposes (26). In practice, sXFKDGMXVWPHQWZDVGRQHYLDWKHXVHRIµZLWKLQSHUVRQ
z-VFRUHV¶ZKLFKVWDQGDUGLVHGWKHFRQILGHQFHVHOI-ratings within each test-taker by 
subtracting the mean rating and dividing by the standard deviation. Thus each score 
UHSUHVHQWHGDFRUUHODWLRQFRHIILFLHQWIRUWKDWLQGLYLGXDO,QWKLVVHQVHµ¶ZRXOGUHSUHVHQWD
SHUIHFWSRVLWLYHFRUUHODWLRQEHWZHHQWKHUHVSRQGHQW¶VHVWLPDWLRQRIWKHLURZQDELOLty at the 
WHVWLGHDOMXGJPHQWµ¶DVQRFRUUHODWLRQLHQRUHODWLRQVKLSDQGµ-¶DVDSHUIHFWLQYHUVH
correlation (i.e. the respondent was most confident about the items they were least likely to 
answer correctly).  
Background variables 
We also had access to information relating to candidate sociodemographic characteristics 
(see Table 2). In line with previous research (3) we dichotomised gender, socioeconomic 
status (NS-SEC rating (27) one to three versus four or five), secondary school type attended 
(non-selective school, selective school (including state grammar schools)) and language 
status (native English speaker, English as a second language). As in previous studies 
relating to the UKCAT, a continuous metric of academic achievement in secondary (high) 
school was derived (5). This metric consisted of A-level performance and Irish and Scottish 
qualifications. In the UK, all secondary school grades are associated with a corresponding 
Universities and Colleges Admissions Service (UCAS) tariff. The metric of prior academic 
achievement was derived as the percentage of the maximum available UCAS tariff each 
candidate achieved. Only the three highest grades achieved were included. Any resits were 
H[FOXGHGDVZHUHTXDOLILFDWLRQVLQµ*HQHUDO6WXGLHV¶6WDQGardised z-scores (i.e. mean of 
zero, standard deviation of one) within nationality were then calculated.  
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UKCAT scores for each candidate were available. This included overall performance 
µ8.&$7WRWDOVFRUH¶DQGSHUIRUPDQFHRQHDFKRIWKHIRXUVXEVFDOHVof the test. These five 
scores were standardised as z-scores according to the UKCAT year of sitting in order to 
allow cross-comparison across application year. Previously it has been shown that the 
UKCAT scores can be conceptualised as being divided into those related to verbal and non-
verbal reasoning (21). The UKCAT total scores were made up of three non-verbal subtest 
scores (quantitative reasoning, abstract reasoning and decision analysis) and one verbal 
subtest (verbal reasoning). Therefore in order to obtain an overall estimate of cognitive 
DELOLW\DµEDODQFHG¶VXPPDU\IRUPRIWKHWHVWSHUIRUPDQFHZDVGHULYHGE\DYHUDJLQJWKH
three standardised scores from the non-verbal subtests, adding the standardised verbal 
reasoning score and dividing this total by two. 
Outcome variables 
Data on whether an application made by a candidate resulted in an offer being made (or not) 
to study medicine at the university applied to were available for 2013 test takers only (18,985 
applications). In this respect information was only available for medical schools in the 
UKCAT consortium, though this accounted for almost all the UK universities offering 
medicine courses at that time- that is roughly 30 of 35 medical schools (the numbers varied 
slightly during the study period).  
In order to enter medical school, candidates must both receive an offer from a university and 
subsequently meet the conditions of that offer (e.g. achieving a certain level of secondary 
(high) school achievement). Of those who entered medical school, we also had access to 
performance in knowledge-based and skill-based end of year exams in the first year of 
university. These data were available for 1,252 and 854 candidates respectively. In order to 
allow cross-comparison across years and medical schools, these outcomes were 
standardised as z-scores according to the year of examination and institution of the 
candidate using the approach employed by previous studies using these outcomes (3, 9, 
28).  
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Data analysis 
The data were placed in a safe haven, cleaned, managed and linked. All analyses were 
performed in the safe haven using Stata version 14 (29).  
Univariable analyses between the confidence ratings and sociodemographic data were 
analysed via correlations, regressions and Kruskall-Wallis tests. Informed by these analyses, 
multivariable forwards stepwise regressions were built in order to predict the odds of 
success at application and the odds of passing the first year of university at the first attempt. 
As each candidate could apply to multiple medical schools, when looking at the relationship 
between the confidence scores and the odds of an offer, multilevel logistic regression was 
used, with offers conceptualised as nested within candidates. As missing data, in terms of 
item responses and sociodemographic variables, were relatively uncommon, we used 
listwise deletion to account for missingness. It should  also be highlighted that as the 
predictor variables (UKCAT subtest scores etc.) were standardised according to the 
applicants, then the resulting regression or correlation coefficients did not require the usual 
correction approaches for the restriction of range due to the selection procedure (i.e. only 
applicants that were successful had academic outcomes observed) (30). Obtaining 
academic outcomes relied on the medical schools in the UKCAT consortium returning them 
annually. Thus, the missing data related to the academic outcomes were assumed to be 
HLWKHUµPLVVLQJFRPSOHWHO\DWUDQGRP¶LHSXUHO\GXHWRFKDQFHRUµPLVVLQJDWUDQGRP¶
(related to observed variables) and thus unlikely to threaten the validity of the results. 
Previously sensitivity analyses provided evidence that these academic outcomes, 
particularly in the first two years of undergraduate medical education, were likely to be 
largely missing in this way (3).  
In order to evaluate the extent extreme response style (ERS) may influence or confound 
confidence bias scores, we estimated this trait separately. This was done by a previously 
RXWOLQHGPHWKRGZKHUHE\µVKDGRZLQGLFDWRUV¶ZHUHFUHDWHGor 1) depending on whether an 
µH[WUHPH¶UHVSRQVHZDVVHOHFWHGLQWKLVFDVHRQHRUILYH(23). This trait was separately 
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PRGHOOHGIRUHDFKFDQGLGDWHXVLQJDWZRSDUDPHWHUORJLVWLF,57PRGHOZLWKWKHµVKDGRZ
LQGLFDWRUV¶DVELQDU\LQGLFDWRUV 
Patient and Public Involvement 
There was no patient or public involvement in this study. 
Results 
As might be expected, there was at least modest correlation (r=0.24) between µconfidence 
bias¶ and µconfidence judgement¶. The mean µconfidence bias¶ score was -0.40 (SD 0.21) 
and the mean µconfidence judgment¶ value was 0.30 (SD 0.24). Reliability indices, in terms of 
&URQEDFK¶VDOSKDIRUWKHµconfidence bias¶ values related to the constituent items for the five 
forms of the test ranged from 0.83 to 0.85. An equivalent reliability metric could not be 
FDOFXODWHGIRUFRQILGHQFHMXGJPHQWDVLWLVDFWXDOO\DµZLWKLQSHUVRQ¶UDWKHUWKDQµZLWKLQWHVW¶
correlation coefficient.  
Relationship between online confidence and sociodemographic data  
Kruskall-Wallis testing showed that lower µconfidence bias¶ scores (i.e. overconfidence) were 
significantly (p<0.001) associated with male gender, English as a second language (EASL), 
self-declared non-White relatively high and attendance at a non-selective secondary school. 
:KHQFRQWUROOLQJIRUVFRUHDFKLHYHGRQWKHµGHFLVLRQDQDO\VLV¶VXEWHVWWKLVUHODWLRQVKLS
remained significant (p<0.01) only for male gender, EASL, and non-selective schooling.  
Similarly, poorer µconfidence judgment¶ (i.e. confidence ratings were less highly correlated 
with the actual probability of answering a question correctly) was observed for males, EASL 
and those reporting non-White ethnicity (p<0.0001 in all cases). However, in the case of 
µconfidence judgment¶ lower values were also observed for candidates reporting to be from 
non-professional socio-economic backgrounds (p=0.0002), suggesting poorer ability to 
evaluate one own performance. These associations remained significant at the p<0.001 
level after adjusting for performance RQWKHµGHFLVLRQDQDO\VLV¶ZLWKWKHH[FHSWLRQRIQRQ-
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professional background (p=0.5). µ&RQILGHQFHMXGJPHQW¶ZDVnot associated significantly 
with secondary school-type attended (p=0.2). 
Table 2 depicts the relationships between the two online confidence metrics and self-
reported ethnicity. As can be seen, those self-UHSRUWLQJWKHPVHOYHVDVµ:KLWH¶GLVSOD\WKH
lowest levels of overconfidence (DVPHDVXUHGE\µconfidence bias¶) and also display the 
highest levels of accuracy in their own ability, as indexed by µconfidence judgment¶. The 
differences between self-reported ethnic groups appears somewhat more marked for the 
µFRQILGHQFHELDV¶VFRUHVFRPSDUHGWRWKHµFRQILGHQFHMXGJPHQW¶HVWLPDWHV However, in the 
former case these differences become statistically non-significant once performance on the 
decision analysis subtest are controlled for. For example, the most marked difference in both 
RQOLQHFRQILGHQFHPHWULFVFDQEHVHHQEHWZHHQWKRVHUHSRUWLQJWKHPVHOYHVDVRIµZKLWH¶
ethnicity and those self-identifying DVµEODFN¶6HOI-UHSRUWHGHWKQLFLW\µZKLWH¶YVµEODFN¶FDQEH
predicted from confidence bias score (OR 0.18, 0.15 to 0.22, p<0.001). However, once the 
influence of performance on decision analysis is controlled for this relationship with 
µFRQILGHQFHELDV¶VFRUHGLVDSSHDUV25WRS 7KXVWKHLQWHU-ethnic 
JURXSGLIIHUHQFHVIRUµFRQILGHQFHELDV¶DSSHDUWREHDQDUWHIDFWRISHUIRUPDQFHRQWKH
related cognitive test (i.e. decision analysis). A similar magnitude of univariable relationship 
is observed between these two self-UHSRUWHGHWKQLFJURXSVDQGµFRQILGHQFHMXGJPHQW¶25
0.49, 0.42 to 0.57, p<0.001). However, the relationship remains statistically significant even 
after the influence of performance on decision analysis is accounted for (OR 0.74, 0.64 to 
0.87, p<0.001).  
Relationship between online confidence and prior academic performance 
As can be seen from Table 3, both µconfidence bias¶ and µconfidence judgment¶ correlate 
positively with standardised secondary school performance and standardised UKCAT 
performance. The correlation between confidence bias and the standardised decision 
analysis was moderate (r=0.51). This highlights the dependency of this traditional metric of 
µRQOLQHFRQILGHQFH¶RQWDVNSHUIRUPDQFHVHHDOVRHDUOLHUin methods section). In contrast a 
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more modest correlation between this index of overall performance on this cognitive subtest 
and µconfidence judgement¶ was observed (r=0.16), suggesting it is less dependent on 
performance at the related cognitive task.  
Online confidence and success at application to medical school 
Mann-Whitney U testing showed small yet statistically significant differences between the 
2013 cohort (the only cohort for which we had data on application success) and later cohorts 
on online FRQILGHQFHDQGWKHµGHFLVLRQDQDO\VLV¶VFDOH 
Univariable multilevel logistic regression showed that those with higher µconfidence bias¶ 
scores (i.e. those who are relatively underconfident) were much more like to receive an offer 
to study medicine (OR 11.97, 9.55 to 15.01, p<0.001). This can be interpreted as follows: for 
HYHU\VWDQGDUGGHYLDWLRQDERYHWKHPHDQDQDSSOLFDQW¶Vµconfidence bias¶ score was, their 
odds of receiving an offer to study medicine increased by a factor of 12. After controlling for 
background variables, including cognitive ability, in a multivariable stepwise regression, 
underconfidence remained a statistically significant independent predictor of receiving an 
offer from a medical school (OR 1.42, 1.09 to 1.86, p=0.01). The full results of this model are 
shown in Table 4.  
µConfidence judgement¶ was also a univariable predictor of application success (OR 1.22, 
1.01 to 1.47, p=0.04), albeit of only borderline statistical significance. However, in contrast to 
µconfidence bias¶, once the potential influence of cognitive ability and background variables 
were controlled for µconfidence judgement¶ was not an independent, statistically significant, 
predictor of receiving an offer (OR 0.98, 0.80 to 1.20, p=0.8).  
Online confidence and academic performance during medical school 
Mann-Whitney U testing showed that those individuals with data on academic performance 
in medical school had statistically significantly higher confidence bias, confidence judgement 
and decision analysis scores than the dataset as a whole.   
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The only statistically significant association between µconfidence bias¶ and undergraduate 
performance was that observed for the odds of passing the end of year one at the first 
attempt (OR 4.37, 1.54 to 12.42, p=0.006). That is, those who reported relative 
underconfidence (as indexed by averaging one point above WKHPHDQRQWKHµFRQILGHQFH
ELDV¶VFRUHKDGRYHUIRXUWLPHVWKHRGGVRISDVVLQJWKH\HDUDWILUVWDWWHPSWFRPSDUHGWR
those with average scores. This effect remained statistically significant when controlling for 
SHUIRUPDQFHRQWKHµGHFLVLRQDQDO\VLV¶VXEWHVWRIWKH8.&$725WR
p=0.04). As the outcome was categorical, no easily interpretable R statistic (representing the 
proportion of variance explained by the predictor variables) was available, in contrast to 
continuous variables modelled using linear regression. However, an analogous statistic for 
ORJLVWLFUHJUHVVLRQH[LVWVLQµ0F)DGGHQ¶VSVHXGR-R2¶(31). This reflects the amount of 
variance explained in the hypothetical latent variable, postulated to be underlying the 
observed responses. In the case of predicting the odds of passing year 1 at first attempt both 
performance on the decision analysis subtest and the confidence bias scores had relatively 
low pseudo-R2 values, though the addition of the latter into the logistic regression equation 
doubled its magnitude. Specifically, the pseudo R2 value for predicting the odds of passing 
year 1 at first attempt from the standardised decision analysis score was 0.0057. This 
increased to 0.011 when the confidence bias scores were entered. Thus, at least for this 
specific academic outcome the tradition measure of online confidence appeared to show 
some incremental predictive validity over the linked cognitive task.   
 
Once the potential influence of other background variables were controlled for, µconfidence 
bias¶ scores were no longer significantly predictive of the odds of passing year one of 
medical school at the first attempt (OR 3.08, 0.72 to 13.21, p=0.1). We observed no 
significant relationships between µconfidence bias¶ score and the odds of passing year two at 
first attempt, nor with performance on knowledge or skills-based assessments in either of the 
first two years of medical school.  
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The relationship between µconfidence judgment¶ and subsequent academic performance was 
even weaker. We observed no statistically significant associations, or even modest trends, 
between confidence judgement scores and any of the academic outcomes we had access 
to.   
Discussion 
IQWKHVHDQDO\VHVZHH[DPLQHGWKHUHODWLRQVKLSEHWZHHQµRQOLQHFRQILGHQFH¶
sociodemographic data, the probability of an offer of a place to study medicine and 
subsequent academic performance in medical school. We were able to use an existing 
metric of online confidence, as utilised in the original pilot study and provisional descriptive 
analysis by Pearson Vue (32). In addition we were able to explore the use of an 
H[SHULPHQWDOPHWKRGWRHYDOXDWHµFRQILGHQFHMXGJHPHQW¶XVLQJDUHODWLYHO\VRSKLVWLFDWHG
approach to modelling self-appraisal of ability at a cognitive test. 
In line with previous research we found that overconfidence was inversely related to 
cognitive performance (14). In this study we observed that underconfidence, as measured by 
the µconfidence bias¶ score, was associated with an increased odds of receiving an offer to 
study medicine. Moreover this effect remained significant once the impact of their 
background demographic and academic variables were taken into consideration. 
Additionally, µconfidence bias¶ was modestly linked to subsequent academic performance, in 
the sense that those that were relatively underconfident had higher odds of passing the first 
year of undergraduate medicine at first sitting. This association was relatively independent of 
cognitive ability, though not of the influence of sociodemographic background variables.  
The novel measure of µconfidence judgement¶ showed somewhat different properties to that 
of µconfidence bias¶GHVSLWHWKHVFRUHVGHULYHGIURPWKHWZRDSSURDFKHs correlating 
moderately. µConfidence judgement¶ showed a much weaker relationship with cognitive 
ability, which is undoubtedly advantageous when trying to delineate between cognitive ability 
and this potential aspect of meta-cognition. There was also somewhat different relationship 
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with self-reported ethnicity. Specifically, inter-group ethnic differences were not quite as 
PDUNHGIRUµFonfidence judgement¶FRPSDUHGWRµFRQILGHQFHELDV¶+RZHYHULQWKHFDVHRI
the latter, the observed relationship appeareGWREHWRWDOO\DFFRXQWHGIRUE\DFDQGLGDWH¶V
SHUIRUPDQFHRQWKHGHFLVLRQDQDO\VLVVXEWHVW7KLVZDVQRWVRZLWKWKHµFRQILGHQFH
MXGJPHQW¶PHDVXUHZKLFKPD\EHSLFNLQJXSJHQXLQHGLIIHUHQFHVEHWZHHQVHOI-reported 
ethnic groups in terms of meta-cognitive style. 
Importantly, in contrast to µconfidence bias¶, there were no observed relationships between 
µconfidence judgement¶ and undergraduate academic performance. However µconfidence 
judgement¶ was significantly related to the odds of receiving an offer from medical school, 
though this effect was not independent of other cognitive, educational and background 
factors. 
Possible interpretations 
The association between underconfidence and an increased chance of receiving an offer for 
medical school was independent of other educational, cognitive and sociodemographic 
factors. It could be that candidates who appear overconfident are less likely to receive offers 
since the vast majority of UK medical schools still use face-to-face interviews and/or group 
exercises as part of the selection process.  
µConfidence judgement¶ had lower observed correlation with cognitive tasks than µconfidence 
bias¶. This suggests that µconfidence judgment¶ LHDFDQGLGDWH¶VMXdgement of their own 
ability) is less of a proxy for overall ability at a cognitive task than µconfidence bias¶ (whether 
a candidate is on average over or under confident). )XUWKHUPRUHµFRQILGHQFHELDV¶PD\EH
measuring other irrelevant constructs, such aVµH[WUHPHUHVSRQVHVW\OH¶ (see Table 3). It may 
DOVREHWKDWWKHµFRQILGHQFHMXGJHPHQW¶HVWLPDWHVDUHless prone to confounding with general 
intellectual ability. Indeed, it could be conceptualised as a more nuanced meta-cognitive skill 
focussed on being DEOHWRDSSUDLVHWKHUHODWLYHGLIILFXOW\RIWHVWLWHPVLQUHODWLRQWRRQH¶VRZQ
ability in the domain being tested.  
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,WFRXOGE\K\SRWKHVLVHGWKDWWKHORZHUREVHUYHGFRUUHODWLRQVIRUµFRQILGHQFHMXGJHPHQW¶DUH
WKDWLWLVOHVVµUHOLDEOH¶LQVRPHVHQVH$VµFRQILGHQFHMXGJHPHQW¶LVLWVHOIDQLQGLYLGXDO
correlation coefficient, traditional measures of reliability are not applicable. However, it is 
SRVVLEOHWKDWµFRQILGHQFHMXGJHPHQW¶FDSWXUHVUHODWLYHO\OHVVLQIRUPDWLRQRQHDFKFDQGLGDWH
WKDQµFRQILGHQFHELDV¶GRHV+RZHYHUZHQRWHWKDWZHGLGREVHUYHVLJQLILFDQWDVVRFLDWLRQV
EHWZHHQµFRQILGHQFHMXGJHPHQW¶DQGWKHRGGVRIUHFHLYLQJDQRIIHUWRVWXG\PHGLFLQHDV
well as differences in the measure across ethnicities. This suggests the measure is able to 
discriminate between individuals. Nevertheless, we cannot rule out that the lower 
FRUUHODWLRQVREVHUYHGLQVRPHFDVHVDUHGXHWRµORZHUUHOLDELOLW\¶ 
It could be hypothesised that future doctors should ideally show neither overconfidence nor 
underconfidence. However, we did not observe any non-linear effects for µconfidence bias¶ in 
RXUDQDO\VHV7KLVZRXOGVXJJHVWWKDWQRVXFKµVZHHWVSRW¶H[LVWVDWOHDVWLQUHODWLRQWRWKH
outcome measures examined in this study. Indeed, in this context, the facet of over or 
underconfidence may be better conceptualised as a component of interpersonal 
competency. That is, individuals who are more narcissistic, and hence may be 
µRYHUFRQILGHQW¶DUHOLNHO\WRencounter more interpersonal difficulties in the workplace (33). 
However, recent findings have (depressingly) suggested that narcissism, as a trait, may be 
DVVRFLDWHGZLWKJUHDWHUDFDGHPLFVXFFHVVWKDQDQLQGLYLGXDO¶VFRJQLWLYHDELOLW\PLJKW
otherwise suggest (34). On the other hand, one study reported that higher self-rated 
confidence in medical undergraduates was associated with poorer academic performance 
(9).  
We also noted that all standardised subtest scores on the UKCAT were independent and 
statistically significant predictors of the odds of an offer of a place to study at medical school, 
with very similar effects sizes (Table 4). Presumably this observation reflects the common 
use of the UKCAT summed total score within the admissions process, which would, in effect, 
give each component an equal weighting. 
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Formal testing showed statistically significant differences between the 2013 cohort and later 
cohorts. However, the actual effect sizes were trivially small and may have been caused by 
differences in the demographics. 
Implications for policy 
In theory, the ability to evaluate under or overconfidence, as distinct from cognitive ability, in 
medical applicants should add value within the selection process. In particular the construct 
could predict more distal, non-academic, aspects of performance. There would, however, 
appear to be a number of practical challenges with implementing either µconfidence bias¶ or 
µconfidence judgement¶ assessments in high stakes selection. Firstly, it was noted in these 
data that a proportion of candidates did not vary in their responses in relation to their 
perceived confidence (i.e. there was zero variance). Thus such candidates provided no 
information about how they perceived their confidence related to their actual ability. It is 
difficult to see how such invalid response patterns could be discouraged or mitigated in 
practice. Indeed, if candidates believe that underconfidence was more desirable than 
overconfidence, they may deliberately rate their confidence rather lower than they might 
otherwise. It is difficult to safeguard against such social desirability bias. Moreover, overall, 
there seemed to be a stronger relationship between online confidence and success at 
application than with subsequent academic performance, though this could have been partly 
an artefact RIµUHVWULFWLRQRIUDQJH¶DVDUHVXOWRIWKHVHOHFWLRQSURFHVV(35). This would have 
been mainly, statistically, addressed via standardising the predictor variables according to 
the applicant, rather than entrant pool (30). Thus, it would seem unwise to implement a 
selection measure where success at application was not reasonably mirrored by 
performance on subsequent work related metrics. There would also be challenges, related to 
the wider context to how the resulting scores might be interpreted and used by selectors. For 
example, would the ratings be treated as a criterion or norm referenced measure? How 
might the demographic associations with online confidence, highlighted in the results of the 
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present study, present results, be handled, to prevent certain population groups being 
disadvantaged?  
When considering the introduction of new metrics into the selection process, it is important 
that they add value above and beyond those metrics already in use. A particular problem 
with using the conventional estimate of µconfidence bias¶ is that it correlates at least 
moderately with actual cognitive ability in the domain tested (in this case r=0.51). Therefore, 
there are some doubts about the incremental value that µconfidence bias¶ ratings would add 
to the selection process, at least in terms of academic performance. Nevertheless, the 
estimation of online confidence may still prove useful. It could still be used in selection if the 
practical challenges of measuring online confidence in a high stakes setting could be 
overcome. There may also be potential to use online confidence as a future research tool, 
exploring the link between self-appraisal and actual clinical practice in medical staff. With the 
increased focus on assessing the inter-personal competence of medical applicants it may 
DOVREHZRUWKUHYLVLWLQJVRPHRIWKHHDUOLHUZRUNDURXQGµHPRWLRQDOLQWHOOLJHQFH¶DVDQ
applied ability (36). That is, being able to accurately identify emotional states in oneself and 
others, and also being able to respond to them effectively. Such traits can be evaluated, to 
some extent, via situational judgment tests, though more resource intensive approaches 
PD\EHUHTXLUHGWRLQFUHDVHWKHSUHFLVLRQE\ZKLFKVXFKµQRQ-FRJQLWLYH¶DWWULEXWHVDUH
measured. Thus, it may be more desirable, from a personnel selection perspective, to focus 
on the personal qualities associated with trait confidence and inter-personal effectiveness, in 
contrast to online confidence, as an aspect of meta-cognition.  
Potential strengths and limitations 
There were three key limitations with this study. Firstly, self-report confidence measures 
have previously been piloted as part of the UKCAT (9). However, we could not link the data 
relating to online confidence presented in this paper to the self-reported confidence, as there 
was a negligible overlap between candidates who had undertaken both the measures. Thus, 
we could not compare confidence as a trait and as a meta-cognitive ability. 
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Secondly, whilst confidence has previously been explored as a predictor of academic 
performance, one could argue that it would be of most interest to link such measures to 
interpersonal functioning, such as fitness to practise issues. However at present, such 
outcomes are not freely available. In the future it may be possible to link measures of 
confidence to these outcomes. However fitness to practice issues are a relatively infrequent 
occurrence and therefore study power would remain challenging. However, it may be 
feasible to link metrics of confidence with other outcomes related to interpersonal 
IXQFWLRQLQJVXFKDVµKLJKILGHOLW\¶VLPXODWLRQVIHDWXULQJUROHSOD\HGSDWLHQWVIt is possible that 
these first two limitations could be addressed if the data available here were included in the 
UK Medical Education Database (UKMED) (37)WKH8.¶VQDWLRQDOGDWDUHSRVLWRU\IRU
medical trainees.   
Thirdly, these tests were piloted in low stakes conditions. It is thus unclear the extent to 
which they may generalise to high stakes settings. Indeed, although it is indisputably 
desirable to select candidates on personal qualities beyond cognitive and academic ability, 
there are substantial challenges with evaluating such traits in a high-stakes setting (10). The 
most obvious threat to the validity of the scores from such assessments is proposed by 
faking-effects or social desirability bias. However, there are also some deeper philosophical 
issues, which surfaced in previous debates relating to the overall concept and measurement 
RIµHPRWLRQDOLQWHOOLJHQFH¶RIZKLFKWKHDELOLW\WRDSSUDLVHone's own ability could be 
considered a putative facet. Indeed, there were two main criticisms of the concept of 
µHPRWLRQDOLQWHOOLJHQFH¶DVDQDELOLW\)LUVWO\WHVWVRIVXFKSHUVRQDOTXDOLWLHVWULHGWRFDSWXUH
µW\SLFDOSHUIRUPDQFH¶WKDWLVDQLQGLYLGXDO's general behavioural tendency. This is in contrast 
WRWHVWVRIµPD[LPXPSHUIRUPDQFH¶VXFKDVWKRVHUHODWHGWRDFDGHPLFRUFRJQLWLYHDELOLW\
where a test taker would attempt to achieve the highest score possible (38, 39). Another 
related criticism of the idea that such personal qualities could be conceptualised as abilities 
was the problem of deriving a scoring rubric. That is, tests evaluating such traits generally 
FDQQRWEHFRQVLGHUHGWRKDYHµULJKW¶RUµZURQJ¶DQVZHUVLQWKHVDPHZD\WKDWFRJQLWLYH
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assessments do. This leads to difficulties in deriving valid and fair scoring systems, with all 
options, including expert and normative-based keys having flaws (40). 
Other limitations to this study are worth noting. These include the fact that only applications 
to UKCAT consortium universities could be observed, though these represented most 
medical schools at the time of the study. The number of UK medical schools operating in the 
UK varied slightly during the study period (for example, Aston and the University of Central 
Lancashire both launched in 2015). However, the vast majority of medical schools were part 
of the UKCAT consortium at that time, with roughly 30 of the approximately 35 British 
medical schools having membership. However, the few universities using the Biomedical 
Admissions Test (BMAT), the main alternative selection assessment, included Oxford and 
Cambridge. Therefore, it is therefore not possible to rule out that those who apply solely to 
non-UKCAT consortium medical schools are more or less confident than those applicants 
present in this study. Nevertheless, our experience of working with medical selection 
assessments is that almost all candidates who sit the BMAT also sit the UKCAT, though the 
converse is not true. This is presumably the case because medical school applicants would 
generally not want their options at application limited to the small number of universities that 
use the BMAT as their selection assessment. As with previous studies relating to the 
UKCAT, a reliance on local, medical school assessments, where the definition of 
µNQRZOHGJH¶DQGµVNLOOV¶EDVHGDVVHVVPHQWVDUHQRWRSHUDWLRQDOLVHGDQGGHILQHG, limits the 
inferences we can draw from such results (3, 28).  
Conclusions 
We observed relatively few associations between online confidence in medical applicants 
and the outcomes of interest, though underconfidence seemed a relatively robust predictor 
of success at application. However, implementing such measures in high-stakes selection 
situations may not be feasible or desirable at present. There are issues in relation to both the 
practicality of such an approach as well as questions related to the added value that such a 
metric may add to the current battery of tests already employed by many medical schools in 
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Western countries. Thus, in practice it may be more fruitful to concentrate on the attempted 
measurement of other aspects of personal qualities that may be deemed important to future 
clinical performance, in particular those that are less strongly related to cognitive ability.  
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Figure legends 
Figure 1: An example of an item from the Decision Analysis section of the UK Clinical 
Aptitude Test within the confidence rating pilot. 
Figure 2: Data flow chart for the study. 
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Tables 
Variable Number of candidates with valid data 
UKCAT scores 65,691 
µ9DOLG¶FRQILGHQFHUDWLQJV 56,785 
Gender 65,691 
Socioeconomic background 49,943 
School type attended 10,053 
English language status 55,212 
Secondary (high) school qualifications 11,384 
University application information 18,985 
Academic outcome year 1 medical school 1,252 
Academic outcome year 2 medical school 854 
Table 1. Numbers of candidates with data available for the analyses. 
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Self-reported ethnicity Mean CB Score (SD) Mean CJ Score (SD) 
White (n= 26,859) -0.01 (0.19) 0.32 ( 0.24) 
Asian (n=15,928) -0.04 (0.22) 0.28 (0.25) 
Black (n=3,866) -0.08 (0.22) 0.28 (0.24) 
Mixed  (n=2,001) -0.02 (0.21) 0.30 (0.24) 
Other  (n=1,305) -0.05 (0.22) 0.29 (0.24) 
Table 2: Confidence bias (CB) and confidence judgment (CJ) scores according to self-
reported ethnicity. CB scores less than zero represent overconfidence, with larger negative 
values indicating more overconfidence. CJ scores represent the ability for candidates to 
appraise their own performance, with a CJ of one indicating perfect judgement.   
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Variable Correlation with 
CB 
(n=56,785) 
Correlation with 
CJ 
(n=56,479) 
Standardised secondary school qualification 
tariff 
0.16 0.06 
Standardised µGecision analysis¶ score 0.51 0.16 
Standardised µDbstract reasoning¶ score 0.23 0.07 
Standardised µTXDQWLWDWLYHUeasoning¶ score 0.23 0.09 
Standardised µYHUEDOUeasoning¶ score 0.21 0.09 
Standardised total UKCAT score 0.39 0.14 
µBDODQFHG¶8.&$7VFRUH 0.34 0.12 
Extreme response style  -0.46 -0.01 
Table 3: Correlation between educational performance (standardised A-level tariff and 
UKCAT performance) and confidence ratings (confidence bias (CB) and confidence 
judgement (CJ)).   
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Predictor variable Odds Ratio 
(OR) 
95% Confidence 
Interval for OR 
p 
Confidence bias 1.48 1.15 to 1.91 0.002 
Male gender 0.69 0.64 to 0.76 <0.001 
6WDQGDUGLVHGµGecision analysis¶
score 
1.49 1.39 to 1.60 <0.001 
6WDQGDUGLVHGµYHUEDOUHDVRQLQJ¶
score 
1.51 1.43 to 1.59 <0.001 
6WDQGDUGLVHGµTXDQWLWDWLYH
UHDVRQLQJ¶score 
1.40 1.32 to 1.49 <0.001 
6WDQGDUGLVHGµDEVWUDFWUHDVRQLQJ¶
score 
1.44 1.37 to 1.51 <0.001 
Standardised secondary school 
qualification tariff 
1.48 1.39 to 1.58 <0.001 
µNon-wKLWH¶HWKQLFLW\ 0.89 0.81 to 0.97 0.012 
Non-selective secondary (high) 
school attended 
0.92 0.84 to 1.00 0.046 
 
Table 4. Results from the multivariable multilevel models predicting an offer from µconfidence 
bias¶ scores in candidates (n=7,870), controlling for the influence of other statistically 
significant predictor variables. 
 
 
